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Four species belonging to the Cortinarius puellaris group are presented, including the two new species C. biriensis, C. subpu-
ellaris and the recently described C. puellaris. Based on type studies, it is shown that the fourth species in the group should be 
named C. intempestivus (=C. cristatosporus). The species co-occur and are all studied mainly from SE Norwegian calcareous Tilia 
forests, but at least some of them also occur in Quercus(-Carpinus) forests in temperate-mediterranean areas of C-S Europe, and 
are apparently widespread and much overlooked. These are all tiny, small, ochre-redbrown telamonioid cortinarii with strongly 
to spiny ornamented spores. Phylogenetically, the taxa are well-distinguished by 8 to 22 ITS differences. Together with two taxa 
only known from ectomycorrhizal ITS sequences, they constitute an apparently well-supported clade with uncertain affinity.
Keywords: Cortinariaceae, Agaricales, Basidiomycota, C. puellaris group, taxonomy, calcareous Tilia forests.
Cortinarius is a huge genus with a huge morpho-
logical variability. Especially among the small, hy-
grophanous species belonging to the morphologi-
cally circumscribed subgenus Telamonia (“telamo-
nioid taxa”), there are still a lot of taxonomic com-
plexes with a number of little collected, little un-
derstood and undescribed taxa, even in the most 
well-studied parts of Europe. An example of this is 
the here treated C. puellaris group, which has been 
almost completely unknown until quite recently. 
The C. puellaris group consists of (very) small and 
galerinoid, ochraceous brown to redbrown taxa, 
characterized by ellipsoid, strongly verrucose-spiny 
spores (cf. Brandrud et al. 2015). 
Many Cortinarius species are confined to cal-
careous deciduous forests, and many occur togeth-
er in often small hotspot sites of high conservation 
value. In SE Norway, calcareous, ancient Tilia 
(-Corylus) forests are the major hotspot habitat for 
this element, housing a number of regionally very 
rare Cortinarius species (cf. Brandrud et al. 2015). 
Our material is mainly from these small hotspot 
forests. 
The data presented here is largely based on a 
monitoring program on calcareous Tilia forests of 
SE Norway as part of a national program for map-
ping and monitoring red listed species (the ARKO 
project), funded by The Norwegian Environment 
Agency. Some sequence data in this publication was 
generated in the Norwegian Barcode of Life Net-
work (NorBOL) project, funded by the Research 
Council of Norway and the Norwegian Biodiversity 
Information Centre. Furthermore, some type se-
quences were generated as a part of a larger type 




Spores and other microscopic features were 
studied and measured with a 100 × oil immersion 
lens, with mounts in 2% KOH. From each basidio-
carp, a random selection of ten to twenty mature 
spores obtained from cortina remnants/stipe sur-
face was measured excluding apiculus and orna-
mentation. Mean values (MV) of spore length and 
width as well as Q-values (length/width ratio) were 
then calculated for each specimen. For type collec-
tions of new species, up to five different specimens 
were measured per collection.
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Molecular methods 
DNA was extracted from dried material (a piece 
of lamella) with the NucleoSpin Plant kit (Mach-
erey-Nagel, Düren, Germany) or the Phire® Plant 
Direct PCR Kit (Thermo Scientific, USA) following 
the recommendations of the manufacturer.
The ITS region of the nrDNA was amplified with 
the primer pairs ITS1F/ITS4 or ITS1F/ITS4B 
(White et al. 1990, Gardes & Bruns 1993). Ampli-
cons were sequenced at the University of Helsinki 
and at LGC Genomics (Berlin, Germany) with the 
same primers used in PCR reactions. The electro-
pherograms were checked, assembled and edited 
with the CodonCodeAligner 4.1. (CodonCode Cor-
poration, Centerville, MA, U.S.A).
Some sequences were generated in collaboration 
with the Norwegian Barcode of Life Network (Nor-
BOL) as part of BOLD. For BOLD methods, see Rat-
nasingham & Hebert (2007, 2013).
Multiple sequence alignment was done by 
PRANK (Löytynoja & Goldman 2005) as imple-
mented in its graphical interface (PRANKSTER) 
under default settings. After the manual adjust-
ment in SeaView (Gouy et al. 2010) the phylogeneti-
cally informative indels were coded following the 
simple indel coding algorithm (Simmons et al. 2001) 
with the program FastGap 1.2 (Borchsenius 2009). 
Maximum Likelihood analysis was carried out us-
ing RAxML (Stamatakis 2014) in raxmlGUI (Sil-
vestro & Michalak 2012). Rapid bootstrap analysis 
with 1000 replicates under the GTRGAMMA sub-
stitution model for DNA and default set for binary 
(indel) characters was used to test branch support.
Newly generated sequences have been deposited 
in GenBank and accession numbers are given in 
Tab. 1.
Results and discussion
The C. puellaris group is morphologically rather 
uniform. Based on the variation seen in the material 
studied so far, these are hardly possible to distin-
guish macroscopically. However, they are more dif-
ferentiated in spore morphology features, and the 
two most frequent species (C. puellaris and C. in-
tempestivus) can normally be distinguished on 
spore size when measured from spore deposits on 
stipe surface (see under Taxonomy). The taxa show 
a high similarity also phylogenetically, but all are 
well-distinguished with a clear barcoding gap, 
showing very little infraspecific variation and > 8 
differences in ITS sequences towards sister taxa. 
According to the available nrDNA ITS sequence 
data the group is still difficult to delimit at the mo-
ment.
Altogether six species are distinguished based 
on ITS sequence data (Fig. 1). Of these, two are so 
far known only from ectomycorrhizal samples, one 
from Quercus roots from Mexico, and the other 
from orchid roots in deciduous forests from Germa-
ny and France. These two species are not treated 
here, due to complete lack of morphological data 
from specimens, but they are included in the phylo-
genetic tree (Fig. 1).
Although the species are very poorly known, the 
group appears to be widely distributed in calcare-
ous, thermophilous deciduous forests over most of 
Europe (S France-Italy to Norway). With an appar-
ently overlapping morphological character varia-
tion towards at least one or two neighbours, but a 
well-supported ITS differentiation, the four species 
treated here should probably be regarded as semi-
cryptic taxa. Two of them are described as new be-
low. A phylogenetic tree is presented in Fig. 1 and 
relationships of sister species are further comment-
ed under each taxon.
Taxonomy
Cortinarius intempestivus Moënne-Locc. & Reu-
maux, in Bidaud et al., Atlas des Cortinaires 11: 573. 
2001. – Fig. 2
MycoBank no.: MB 374634
Sy n o n y m . – Cortinarius cristatosporus Reu-
maux, in Bidaud et al., Atlas des Cortinaires 14: 
905. 2004. MycoBank: MB367631
P i l e u s . –  0.5–2 cm, acutely conical-campanu-
late, later more umbonate, strongly hygrophanous 
and distinctly translucently striate; glabrous; from 
rather pale fulvous brown (“obtusus-colour”) to 
darker (red)brown to umber brown; ochraceous 
white when dry; margin whitish from veil remnants 
when (very) young. – L a m e l l a e  crowded, adnate, 
edge even, initially pale ochraceous/fulvous brown, 
later darker (cinnamon) brown, edge often some-
what paler. – S t i p e  3–7 × 0.2–0.4 cm, with (clavate-)
cylindrical base; white fibrillose from sparse veil 
remnants when young; initially ochraceous white in 
upper part, soon ochraceous grey brown, and devel-
oping a dark clay brown colour from the base. – 
C o n t e x t  watery (grey) ochre brown when moist, 
darker brown in pileus, often darker brown in the 
lower half of the stipe; smell insignificant.
B a s i d i o s p o r e s  9–10 × 5.5–6.5 µm, (MV=9.6 × 
5.9 µm, Q = 1.63), (broadly) ellipsoid to somewhat 
drop-shaped in face view, very strongly and medi-
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Fig. 1. Phylogenetic tree inferred from nrDNA ITS sequences using RAxML. BS values > 50 % are indicated at branches. New 
species in bold face.
um coarsely verrucose, ornaments most prominent 
distally, often cristate-dentate. – L a m e l l a e 
e d g e  more or less sterile, with some small, clavate, 
hyaline sterile cells intermixed with basidia. La-
mellae trama with distinct, yellow brown pigment; 
pigment mainly parietal, some narrow hyphae with 
zebra-striped encrustations. – P i l e i p e l l i s  du-
plex; epicutis thin, of 3–8 µm wide hyphae, with 
pale yellowish, membranal pigment, some hyphae 
basally also with zebra-striped, yellow-brown, en-
crusted pigment; subcutis (hypodermium) subcellu-
lar of inflated elements up to 25 µm wide, pigment 
yellow, parietal, amber-like, cementing the ele-
ments, encrusted in transition layers to epicutis. 
D N A  ( I T S )  s e q u e n c e . Eight collections 
have been sequenced and all of them are identical 
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Tab. 1. Details of sequences and specimens/strains included in the molecular and morphological analysis for the new species 
and interesting reports.




C. biriensis TEB 638-15, 
holotype





















C. biriensis Estonia Saaremaa Corylus avellana UDB025825
C. hinnuleoarmillatus GK16160, holotype France deciduous trees DQ499464
C. intempestivus PML 1157, holotype France Île de France, 
Versailles
deciduous forest G. Martin KX831120




Quercus forest G. Redeuilh, 
P. Reumaux
KX831121




T.E. Brandrud,  
B. Dima
KX831122


























C. intempestivus LMAS2a-09, as 
Uncultured Inocybe 
clone
France Puechabon state 
forest
Quercus ilex JF506769
C. puellaris TEB 431-14, 
holotype

































C. scandens UBC-F17263 Canada British Columbia O. Ceska GQ159849
C. cf.sertipes Ir15, as Uncultured 
Cortinarius clone
Iran FR852008




C. cf.sertipes MC01-514 Denmark Sjaelland, Lille 
Boegeskov
Fagus sylvatica AJ889969
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except that in the sequence of TEB 235-14 one sin-
gle indel difference was observed. Cortinarius in-
tempestivus differs from C. subpuellaris and C. bir-
iensis by 10 and 12 substitutions and indel posi-
tions, resp. Cortinarius puellaris is more dissimilar, 
with 20 substitutions and indel differences.
H a b i t a t .  – In Norway in boreonemoral, dry, 
calcareous Tilia forests, under Tilia cordata and 
Corylus avellana in leaf litter or more mineralic 
topsoil. In France in temperate Quercus forests as 
well as Mediterranean Quercus ilex sites.
D i s t r i b u t i o n .  – Widely distributed along 
the Oslofjord, SE Norway. Also known from C 
France (Bidaud et al. 2001, 2004), and from S France 
(GenBank no. JF506769 as Inocybe).
M a t e r i a l  e x a m i n e d . – FRANCE, Île-de-France, 
Parc de Versailles, under deciduous trees, Nov. 1988, leg. G. 
Martin, PML 1157 (Holotype of C. intempestivus, PC); Loiret, 
Nogent-sur-Vernisson, Arboretum des Barres, under Quercus, 
12 October 1988, leg. G. Redeuilh & P. Reumaux, PML 1149 
(holotype of C. cristatosporus, PC). – NORWAY, Oslo, Bygdøy, 
Hengsåsen, 29 August 2014, leg. T.E. Brandrud & B. Dima, TEB 
235-14 (O). Akershus, Asker, Sjøstrandvegen, 23 September 
2015, leg. T.E. Brandrud & B. Dima, TEB 506a-15 (O; partial 
sequence). Buskerud, Røyken, Bøsnipa, 13 September 2011, 
leg. E. Bendiksen, K. Bendiksen, T.E. Brandrud & I. Kytövuori, 
TEB 800-11 (O); Bøsnipa E, 24 September 2015, leg. T.E. Bran-
drud & B. Dima, TEB 534-15/DB5847 (O / BP). Slemmestad-
veien, 23 September 2015, leg. T.E. Brandrud & B. Dima, TEB 
514a-15 (O). Telemark, Bamble, Høgenheitunnelen W, 9 Sep-
tember 2015, leg. T.E. Brandrud & B. Dima, TEB 315-15 (O).
C o m m e n t s . – Based on the molecular studies 
of type specimens C. cristatosporus sensu Brandrud 
et al. (2015) is the same as C. cristatosporus Reu-
maux (Bidaud et al. 2004) and the latter is a young-
er synonym of C. intempestivus Möenne-Locc. & 
Reumaux (Bidaud et al. 2001). The protologue of C. 
intempestivus is not very representative for our tax-
on, and the spores are not described as spiny-cris-
tate verrucose (Bidaud et al. 2001). The protologue 
of C. cristatosporus shows typical spores with more 
spiny ornaments at the distal end (at apex) (Bidaud 
et al. 2004).
Cortinarius intempestivus is according to the 
material we have examined, the most cristate-
spored species in the group, and most collections 




C. cf.sertipes LM5406, as Corti-
narius sp.
Austria Quercus petraea KM576374
Cortinarius sp. M47D1, as Uncul-
tured EcM (Corti-
narius) clone
Mexico Guerrero Quercus FJ196916














Canada British Columbia Pseudotsuga 
menziesii
EF218746
C. subpuellaris TEB 562-15, 
holotype





















C. umbrinolens TUB011918 Germany AY669658
C. umbrinolens UBC-F18932, as C. 
cf. umbrinolens
Canada British Columbia O. Ceska HQ604701
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can be distinguished from C. puellaris by the size 
(and shape) of the spores (Brandrud et al. 2015). 
From the other large-spored, closely related species, 
C. biriensis, C. intempestivus can be separated by 
the more strongly verrucose-spiny spores, but there 
is considerable overlap in the spore morphology of 
these two species. Macroscopically C. intempestivus 
is very similar to the other members of the group 
(see comments on C. puellaris).
Cortinarius puellaris Brandrud, Bendiksen & Dima, 
– Fig. 3
MycoBank: MB 814275
D e s c r i p t i o n . – See Brandrud et al. (2015).
M a t e r i a l  e x a m i n e d  (including ITS sequences; spec-
imens studied after Brandrud et al. 2015): NORWAY, Akershus, 
Asker, Elnestangen SW, 18 September 2015, leg. T.E. Brandrud 
& B. Dima, TEB 410-15/DB5803, TEB 413-15 (O); Sjøstrand-
vegen, 23 September 2015, leg. T.E. Brandrud & B. Dima, TEB 
506b-15 (O). Telemark, Porsgrunn, Åsstranda nature reserve, 
28 September 2015, leg. T.E. Brandrud & B. Dima, TEB 594-15 
(O); Blekebakken nature reserve, 25 September 2015, leg. T.E. 
Brandrud & B. Dima, TEB 555-15/DB5853 (O). 
C o m m e n t s . – Based on material studied so 
far (15 collections of C. puellaris and eight of C. in-
tempestivus confirmed by sequencing), C. puellaris 
and C. intempestivus are macroscopically very sim-
ilar, with a considerable infraspecific variability. 
However, the spores are more different, being small-
er and more broadly ellipsoid in C. puellaris (aver-
age Q value = 1.49 versus 1.60 in C. intempestivus; 
Brandrud et al. 2015). All sequenced collections of 
C. puellaris and C. intempestivus collected in 2015 
were correctly identified based on the spore mor-
phology, indicating that it is normally possible to 
distinguish these two most frequent taxa in the 
group based on morphology.
Cortinarius biriensis Brandrud & Dima, sp. nov. – 
Fig. 4
MycoBank no.: MB 818220
Ty p e . – Norway, Oppland, Gjøvik, Biri, Eriksrud nature 
reserve, 30 September 2015, leg. T.E. Brandrud & B. Dima, TEB 
638-15 (holotype, O). GenBank no. KX831118.
D e s c r i p t i o n .  – P i l e u s  0.6–1.5 cm, coni-
cal-campanulate, later convex-umbonate, strongly 
hygrophanous and distinctly translucently striate; 
glabrous; fulvous, (red)brown to umber brown; pale 
ochraceous brown when dry. – L a m e l l a e  crowd-
ed, adnate, edge even, fulvous brown, later darker 
fulvous-cinnamon brown, edge somewhat paler. – 
S t i p e  3–4.5 × 0.15–0.25 cm, with cylindrical, or 
with slightly tapering base; veil remnants very thin, 
seen as some diffuse, white fibers when young; ini-
tially ochraceous white in upper part, soon ochra-
ceous (grey) brown in the lower half, and develop-
ing dark clay brown spots near the base. – C o n -
t e x t  watery (grey) brown when moist, darker 
brown in pileus, pale ochre when dry, some darker 
brown in the lower half of the stipe; smell insignifi-
cant.
B a s i d i o s p o r e s  (9)9.5–10.5 × (5.5)6–6.5 µm, 
(MV=9.89 × 6.19 µm, Q = 1.61), (broadly) ellipsoid to 
somewhat drop-shaped in face view, very strongly 
and medium coarsely verrucose, ornaments most 
prominent distally (but hardly cristate-dentate). – 
L a m e l l a e  e d g e  more or less sterile, with some 
small, clavate, hyaline sterile cells intermixed with 
basidia. Lamellae trama with distinct, yellow brown 
pigment; pigment mainly parietal, some narrow hy-
phae eventually with zebra-striped encrustations. 
– P i l e i p e l l i s  duplex; epicutis thin, of 3–8 µm 
wide hyphae, with pale yellowish, membranal pig-
ment, a few hyphae basally also sometimes with 
Fig. 2. Cortinarius intempestivus, TEB 800-11, photo: K.H. 
Brandrud.
Fig. 3. Cortinarius puellaris, TEB 820b-11, photo: K.H. Bran-
drud.
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faint, zebra-striped, yellow, encrusted pigment; 
subcutis (hypodermium) subcellular of inflated ele-
ments up to 25 µm wide, pigment yellow(-brown), 
parietal, amber-like, cementing the elements. 
D N A  ( I T S )  s e q u e n c e . Three collections 
have been sequenced and they were identical. Corti-
narius biriensis differs by 12 nucleotide and indel 
position from C. intempestivus, 13 from C. subpuel-
laris, and 22 from C. puellaris.
H a b i t a t . – The species is found in one Norwe-
gian locality (three different collections), in bore-
onemoral, dry, calcareous Tilia forests, under Tilia 
cordata and probably some Corylus avellana in 
steep, scree area in leaf litter between stones. Fur-
thermore, one Estonian locality with Corylus avel-
lana on calcareous ground.
D i s t r i b u t i o n . – So far known from the type 
locality near lake Mjøsa, SE Norway and from one 
Corylus avellana ectomycorrhizal sample from Es-
tonia (UDB025825).
E t y m o l o g y.  – The epithet refers to the type 
locality at Eriksrud nature reserve at Biri. This is a 
very rich outpost of Tilia forests, housing the worlds 
northermost occurrences of thermophilous corti-
narii such as C. camptoros, C. insignibulbus and C. 
saporatus.
M a t e r i a l  e x a m i n e d  (including ITS sequences).  – 
NORWAY, Oppland, Gjøvik, Biri, Eriksrud nature reserve, leg. 
T.E. Brandrud & B. Dima, TEB 638-15 (holotype, O), TEB 637-
15 (O), TEB 639-15 (O).
C o m m e n t s . – The species has very small and 
tiny basidiomata. According to the three collections 
studied and ITS-verified so far, it is probably not 
possible to distinguish this species from C. intem-
pestivus, C. puellaris and C. subpuellaris on macro-
scopical features. The specimens seen were not so 
prominently darkening from base as often seen in 
the other taxa, and the veil remnants were remark-
ably scanty, but these features might be variable. 
Microscopically, the species has spores rather simi-
lar to C. intempestivus (larger than those of C. puel-
laris), but the spores are less strongly verrucose-
spiny and on average a little broader than those of 
C. intempestivus.
At the moment, C. biriensis is known only from a 
Tilia(Corylus) forest in Norway and a Corylus habi-
tat in Estonia, but as with the related species C. in-
tempestivus and C. puellaris, a wider habitat range 
including other kinds of calcareous deciduous for-
ests can be expected.
Cortinarius subpuellaris Brandrud & Dima, sp. nov. 
– Fig. 5
MycoBank no.: MB 818230
Ty p e . – NORWAY, Telemark, Bamble, Baneåsen nature 
reserve, 26 September 2015, leg. T.E. Brandrud & B. Dima, TEB 
562-15 (holotype, O). GenBank No. KX831129.
D e s c r i p t i o n .  – P i l e u s  0.5–1.5 cm, acutely 
conical to campanulate, later umbonate, strongly 
hygrophanous and distinctly translucently striate; 
glabrous to faintly silvery-fibrillose of veil rem-
nants at centre when young; ochraceous brown-ful-
vous to darker (red)brown-umber brown; pale 
ochraceous brown when dry. – L a m e l l a e  crowd-
ed, adnate, edge even, initially rather pale ochra-
ceous yellowbrown to fulvous brown, later rather 
pale brownish to darker (chocolate) brown, edge 
paler to sometimes whitish towards margin. – 
S t i p e  2.5–4 × 0.2–0.3 cm, with (clavate-)cylindri-
cal base, sometimes tapering; fibrillose of few, whit-
ish veil remnants when young, rarely with a faint, 
white girdle; initially ochraceous white in upper 
Fig. 4. Cortinarius biriensis, sp. nov., holotype TEB 638-15, 
photo: B. Dima.
Fig. 5. Cortinarius subpuellaris, sp. nov., holotype TEB 562-15, 
photo: B. Dima.
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part, soon ochraceous grey brown, and developing a 
dark clay brown to blackish brown colour from the 
base and when bruised, contrasting the white ba-
salmycelium. – C o n t e x t  watery grey brown-
ochraceous brown when moist, darker brown in pi-
leus, soon becoming darker brown to spotwise 
blackish brown in the lower half of the stipe; smell 
insignificant.
B a s i d i o s p o r e s  7.5–8.5 × 5–6 µm, (MV=8.07 × 
5.62 µm, Q = 1.43), broadly ellipsoid to somewhat 
drop-shaped, very strongly and medium coarsely 
verrucose, ornaments most prominent distally, 
sometimes cristate-dentate. – L a m e l l a e  e d g e 
more or less sterile, with some small, clavate, hya-
line sterile cells surrounded by longer basidia. La-
mellae trama with distinct, yellow brown pigment; 
pigment mainly parietal, some narrow hyphae with 
zebra-striped encrustations; inflated elements up to 
20(–25) um wide. – P i l e i p e l l i s  duplex; epicutis 
thin, of 3–8 µm wide hyphae, with pale yellowish, 
membranal pigment, some hyphae basally also with 
distinct zebra-striped, yellow-brown, encrusted 
pigment; subcutis (hypodermium) subcellular of in-
flated elements up to 25 µm wide, pigment yellow-
brown, parietal, amber-like, sometimes with more 
prominent crusts or “lenses” between the inflated 
elements, more narrow hyphae encrusted in transi-
tion layers to epicutis, a few narrow, oleiferous 
brown hyphae sometimes also seen intermixed. 
D N A  ( I T S )  s e q u e n c e . Three collections 
have been sequenced and they were identical. Corti-
narius subpuellaris differs by 10 nucleotide and in-
del position from C. intempestivus and 13 from C. 
puellaris as well as from C. biriensis, but interest-
ingly, the ITS1 region of C. subpuellaris is identical 
to the latter, thus all ITS differences appear only in 
the ITS2 region.
H a b i t a t . – Boreonemoral, dry, calcareous 
Tilia-Corylus forests, under Tilia cordata and Cory-
lus avellana on very shallow (mull) soil. 
D i s t r i b u t i o n . – So far known from three lo-
calities along the Oslofjord, SE Norway; the type 
locality near Langesund, Telemark, outer Oslofjord, 
and localities near Slemmestad in the innermost 
Oslofjord and at Biri near Mjøsa.
E t y m o l o g y. – The epithet refers to the strong 
morphological and genetic similarity to C. puella-
ris.
M a t e r i a l  e x a m i n e d  (including ITS sequences). – 
NORWAY, Telemark, Bamble, Baneåsen nature reserve near 
Langesund, 26 September 2015, leg. T.E. Brandrud & B. Dima, 
TEB 562-15 (holotype, O); Buskerud, Røyken, Tåje near Slem-
mestad, 11 September 2014, leg. R. Braathen, E. W. Hanssen (O-
F75486, O); Oppland, Gjøvik, Biri, Eriksrud nature reserve, leg. 
T.E. Brandrud & B. Dima, 30 September 2015, TEB 636-15 (O). 
C o m m e n t s . – Like the rest of the C. puellaris 
group, the species has small and tiny basidiomata. 
The species resembles C. intempestivus, C. puellaris 
and C. biriensis with similar macroscopical fea-
tures. The type specimens are turning more than av-
erage blackish brown from base, but this feature 
could vary with weather conditions, exposure, etc. 
Microscopically, however, the species is distin-
guished by its smaller, more broadly ellipsoid spores. 
More material is needed to see if the spore size and 
shape overlap slightly with the C. puellaris spores 
or not, but they are clearly smaller than those of C. 
intempestivus and C. biriensis. The type of C. sub-
puellaris has also more strongly encrusted pileipel-
lis hyphae than those seen in C. biriensis and C. in-
tempestivus. 
The species might possibly be difficult to distin-
guish also from small specimens of taxa in the C. 
safranopes-hinnuleus groups, which often exhibit 
this kind of small, broadly ellipsoid, strongly ver-
rucose spores, and occur in similar habitats. But 
these usually have an earth-like/dust-like smell, 
and/or more ochre yellow(-saffron) tinges on the 
stipe, and phylogenetically they seem to be more 
distant.
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